Introduction: A new liquid chromatographic method has been developed for the determination of Arbidol in capsules. Arbidol is the brand name for the anti-viral drug Umifenovir. Umifenovir is used for the treatment for influenza infections. Materials and Methods: SHIMADZU HPLC system with Agilent column (150 mm × 4.6 mm i.d., 3.5 µm particle size) was used for the chromatographic study of Umifenovir on isocratic mode. A mixture of 10 mM tetra butyl ammonium hydrogen sulphate and acetonitrile (50: 50, v/v) was used as mobile phase with flow rate 0.8 mL/min. for the chromatographic separation of Umifenovir. PDA detector was used (UV detection: at 223 nm) and the total run time was 10 mins. Results and Discussion: Umifenovir has obeyed Beer-Lambert's law 0.5-50 µg/mL with correlation coefficient 0.9999. The LOD and LOQ are found to be 0.1581 µg/mL and 0.4829 µg/mL respectively. Conclusions: The method is simple, precise and accurate and can be used for the determination of Umifenovir. The method was validated as per ICH guidelines.
INTRODUCTION
A rbidol (Umifenovir [UMI] ) is used for the treatment of hepatitis C virus [ Figure 1 ]. It is also used as an antiviral drug for influenza infection. UMI was currently given the license for the prevention and treatment of influenza. It belongs to the category of fusion inhibitors. [1] [2] [3] [4] It inhibits membrane fusion and prevents contact between virus and target host cells. [5, 6] Annapurna et al. established stability indicting ultrafast liquid chromatographic (LC) method for the determination of UMI in tablets [7] and Wang et al. identified the metabolites present in human urine with the help of fragmentation patterns with LC-mass spectrometry LC-MS. [8] In the present study, the authors have developed a validated LC method for the quantification of UMI in the presence of Eplerenone as internal standard (IS). In the present study, a new LC method has been developed for the quantification of UMI [ Figure 1 ], and the method was validated as per the ICH guidelines. [9] 
MATERIALS AND METHODS

Chemicals and reagents
UMI is available as capsules with brand name Arbidol. UMI was obtained from HONOURS (India). As the formulation is under development in India, its capsule formulation was prepared in the laboratory with commonly available excipients. High-performance LC (HPLC) grade (Merck) solvents and AR grade chemicals are used. Shimadzu Model CBM-20A/20 Elite HPLC system (Shimadzu Co., Kyoto, Japan) was used with SPD M20A prominence photodiode array (PDA) detector.
RESEARCH ARTICLE
Stock solutions of UMI and Eplerenone were prepared by dissolving 25 mg of Eplerenone and UMI separately in two 25 mL volumetric flasks with HPLC grade methanol (1000 μg/mL), diluted with mobile phase and filtered. Eplerenone (20 μg/mL) was used as an IS throughout the study.
Chromatographic conditions
The chromatographic system (PDA detector) was optimized with Agilent column (150 mm × 4.6 mm i.d., 3.5 µm particle size) using a mixture of 10 mM tetra butyl ammonium hydrogen sulfate and acetonitrile (50: 50, v/v) (isocratic mode). The same mobile phase mixture but with different composition was used as a diluent (50:50, v/v). Eplerenone (20 μg/mL) was used as an IS throughout the analysis. The system was monitored at 223 nm with flow rate of 0.8 mL/ min and the overall run time was 10 mins, and the study was observed at ambient temperature (25°C ± 2°C). All the drug solutions were periodically monitored for their stability on daily basis.
Method validation
0.5-50 µg/mL UMI drug solutions were prepared from the stock solution and 20 μg/mL eplerenone was added to them. 20 µL of each solution was injected into the HPLC system, and the peak areas of UMI and eplerenone were noted from the respective chromatograms. Calibration graph was drawn by plotting the concentration of UMI on the X-axis and the corresponding mean peak area ratio (UMI/ EPL) on the Y-axis. Precision and accuracy were studied in the presence of IS. The proposed method was checked for the robustness by varying the optimized chromatographic conditions.
Assay of commercial formulations
UMI capsules were prepared in the laboratory with the available excipients and powder equivalent to 10 mg UMI was extracted with acetonitrile and later diluted with mobile phase. 20 µL of this UMI solution was injected along with the IS and the peak area ratio was determined from the respective chromatogram from the linear regression equation. 
RESULTS AND DISCUSSION
A simple LC method has been developed for the determination of Arbidol capsules in the presence of IS [ Figure 2 ], and the optimized conditions were shown in Table 1 . UMI was eluted at 2.175 ± 0.02 mins and Eplerenone at 3.437 [ Figure 3 ].
Method validation
UMI obeys Beer-Lamberts law (0.5-50 µg/mL) [ Table 2 ] with linear regression equation, y = 0.0362 × −0.0039 [ Figure 4 ], and correlation coefficient 0.9999. The limit of detection and limit of quantitation are found to be Table 3 ] and 0.02-0.37 (interday) [ Table 4 ], respectively (<2.0%), in precision study indicating that the method is precise. In accuracy study, the recovery values were found to be 99.49-100.99% [ Table 5 ].
The percentage RSD in accuracy study and robustness study were found to be 0.36-1.49 and 0.91-1.56 which is <2.0. The above results indicate that the method is precise, accurate, and robust. The theoretical plates were found to be 5885 for the IS and 3675 for UMI (>2000), and the tailing factor was found to be 1.246 for the IS, and 1.407 for UMI (<1.5) and the resolution is more than 2.
Assay of commercial formulations
UMI has shown 99.59% recovery in the laboratory-prepared capsule formulation in the presence of IS. The recovery was calculated from the linear regression equation. The chromatogram obtained during the assay was shown in Figure 3 , and there is no interference of the excipients.
CONCLUSIONS
The proposed LC method was validated as per the ICH guidelines and can be used for the quantification of Umifenovir in pharmaceutical industries.
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